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Results of Low—Flow (Mmlmal Drawdown)
- Groundwater Sampling Method Evaluation .~ -
Boelng Corporate Real Estate Former C-6. Fac111ty R PP
: LoS Angeles California - L

' Dear M. 'To'&vns'end; ...........

This letter prov1des an overview of the results of a low-flow (m1n1mal drawdown) groundwater'

. sampling method evaluation ¢onducted for the Boeing Corporate Real Estate Former C-6 Facility:
- (the site) located in Los Angeles, California. This evaluation was conducted to identify a -

- suitable sampling method that will be efficient and reliable for loig-term monitoring; produce. - _

~representative; repeatable’ results consistent with historical - results; - be compatible W1th site

'_'condltlons and generate smaller Volumes of purge Water ' '

- Groundwater quahty sampling has been conducted at the site since 1987 The site has been the
subject of mote than 50 groundwater monitoring events resultifig in the analytical testing of more ™~~~
‘than 1,250 samples for volatile orgaic compounds (VOCs) and other constituents. Groundwater
~quality: sampling is performed as a part of continued :site characterization efforts ‘as well as to
- monitor - in-situ_bioremediation " of VOCs in groundwater pursuant to Waste Discharge
" Requirements (WDR) -issued - by the California Regional Water ~Quality Control. Board, = . -
"Los Angeles Region (LARWQCB): " Generally, groundwater sampling :conducted for site . -
* characterization has been performed using conventional (i.e., three wetted casing volumes)
‘purging. methods, whereas: sampling -conducted to. monitor in-situ bioremediation has been’
o performed using low-flow (i.e.; minimal drawdown) purging methods. As a result, in the last
""" - few years, several Wells have been sampled uslng “both conventlonal and low ﬂow purglng’ '
S methods . . : . ) RS . . _. )

; | sampled using both.low ﬂow and. conv_entlonal purglng methods To 1dent1fy Wells su1table for

b .Teehnolom Drive, Suite 15aw Er\me L 131101"1}1% wo:s 03”
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_______________ past .several .years were reviewed 1o locate field “Groundwater Sarnphng Data Sheets”__(Data '-
B ‘Sheets). These Data Sheets, filled out by the field. technician at the wellhead; document the
............. - details of well purging -and  groundwater sampling (ie., ‘well completion; field equipment, ...
- purging rates, water level, geochemical stabilization parameters, etc.). To be considered a “low- .
L flow” event, the Well had to be sampled 'uSing.the-following--criteria:‘- LR P o S R

' ' :Flow rate of 500 mrlhhters per minute (ml/mln) of less. S Ry N _. e

pH, have stabilized (i:e. last three readlngs are within'£3 percent for conduct1v1ty,
L percent for DO and turb1d1ty, and +0. 1 for pH) REURRIE :

CIf one or more of these criteria. was not met, the ‘well was- not ‘considered low—ﬂow To be’.
. considered a conventional well, the well had 1o be sampled using the following criteria: N

. Total purge Volume equal to or greater than three Wetted casmg volumes.

three readings are within. £3 percent for conduct1v1ty, =10 percent for DO and
turbldlty, and £0.1 for pH) IR )

- If one or miote of these cond1tlons was not met, the well was not cons1dered to have been purged .

~ by conventional methods. Moreover, Data Sheets could not been located for all of the sampling:

- events:  If the Data Sheet could not be reviewed, even if the report indicated that the Wells were - '
~sampled by a spec1ﬁc method, the Well was not considered in the: evaluatlon ' :

- both conventlonal and . low-flow techmques The wells listed. in the table ‘were constructed in -
2003 to monitor in-situ bioremediation in the former Building 2 area and were routinely sampled - ..
~pursuant to WDR Order Number R4-2002-0030 (Series 007). The wells are completed in the .. -
" B-or C-Sand hydrostratigraphic units,  are - of typical :construction, contain the types and = -
. concentrations-of VOCs common to the site; and- are, therefore, considered representative of the
- - other wells present at the site. To simplify the table, only those VOCs detected with the greatest
- frequency and/or at the highest concentrations -are included. " The Table 1 column' labeled -
- “Sampling Method” indicates. the method. used to -purge the well prior to sampling, either
~conventional or low-flow as determined. by review of the Data Sheets. The “sampling methods™
- shaded in Table 1 were used in the evaluation. Although the number of analytes was edited to
~simplify the table; the number of sampling events was not. Table 1 is coinplete in terms of the
sampling events available for each of the wells considered in the evaluation. Sampling events™
ot used in‘the evaluation were left in the table to. show the: cons1stency of the results regardless ..
of the: samphng method..
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'RESULTSCOMPARISON

e Groundwater samples collected Using each sampling method were analyzed for VOCs tising EPA
. Method 8260B and the results for the most commonly detected VOCs are summarized in Table 1 .
- and graphed on a logarithmic. plot-in Figure 1: Lines representing .a ‘one-to-one ‘correlation’
. (relative percent difference’ [RPD] = 0), a range of 25 to -25 RPD; and a range of one order of -
- magnitude difference were placed on Figure: 1. to provide an indication of precision and - -
correlation between pa1red results from convertional and low—ﬂow sampling events. ...

- Comparison. of the results 1ndlcates a good correlat1on betWeen sampllng methods (Flgure 1) ]
" Points falling along the diagonal line in Figure 1 indicate a perfect correlation (i.e, the analyte
. “concentrations' in both the low-flow and conventional samples were equal [RPD= 0]) Points :
R - falling below the diagonal line indicate the analyte concentration in.the conventional sample was .
RN ~ - greater than the low-flow sample; whereas -points falling above the diagonal line indicate the-
"""" - analyte concentratiofi in. the conventional sample was. less than the low-flow sample. For the
: - most part, the points fall along the d1agonal ling, w1th1n the range of +25 RPD 1ndlcat1ng a good -
BREEEE : .correlatlon BERER B .

'_PLANNED TRANSITION TO LOW-FLOW SAMPLING METHOD

o Over the past several years precedence has been established for low-flow groundwater samphng el
'~ at other Boeing sifes in the Los Angeles area.. Based on-evaluations of low-flow sampling at the *
Boeging Former C-1 Facility in Long Béach, California (Hargis + Associates, December 2005)
- and at the Boeinig Former Compton Site in Compton, California (Hargis + Associates, January
~-2007), low-flow sampling was determined to provide the most tepresentative and repeatable
. results and was selected, at these s1tes as the preferred method for groundwater sampllng o

Based on’ the site- spec1ﬁc eValuatlon of the low flow sampllng method and the results of snmlar :
evaluations conducted at ‘other nearby sites' with similar hydrostratigraphic and watér quality =
- conditions, Boeing intends to transition to the low-flow sampling method beginning with the
- March 2008 annual groundwater monitoring event. Furthier information regarding specific wells -
- and equipment; and a- Standard Operating Procedute (SOP) for low-flow sampling - will be
. provided as part of the 2008 Groundwater Momtormg ‘Workplan that will be submltted 1o the -
o LARWQCB for-review by the end of ]anuary 2008. ' : : :

L RPD is a measure of precision and is. calculated by: RPD% = ((X1 Xg)/X)*lOO where Xl = concentratlon for -
Sample l of duphcate, Xz = gonceritration for Sample 2-of duphcate andX medn of Samiplés 1 and 2 S
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_______________ notheSItatetocall _ o
R _'_Respectfully subm11:ted .. | . : ....... .: e .
o AVOCET ENVIRONMENT AL INC _____________________________________

. ”'Mlchael A Rendma P. G ----
' .Pr1nc1pal '

: MAR:S‘h . 3
'Attachmén't's ........ - .
]ennlfer Wiley — Boelng
~ Joseph Weidmann — Haley&Aldnch S o
Ravi Subramanian — CDM - R R R R IR
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REFERE-NCES

_' CDM May 30 2006 Annual Groundwater Momtorlng Report 2006 Former C- 6 Fac1l1ty, 19503 _' L

South Normandie Avenue; Los Angeles, California..

.Haley & Aldrlch Inc.; October 25,2004, ‘Groundwater Monltorlng _ Semiannual. Event':":'
September 2004 Boemg Realty Corporatlon Former C-6. Fac1l1ty, Los Angeles, .-

Cahforma S S T S _

Hargls + Associates, Inc., December 21 2005, Addendum 1 to- Site Wlde Ground Water -

- Monitoring -and Contingency. Plan - (MCP), Transition: Standard Operating Procedures. to

Beach Cahforma ------

Low-Flow -Sampling Methods, Boelng Realty Corporatlon Former C 1 Facﬂlty, Long"_..._ o

o Harg1s + Assomates In., January 10, 2007 Results of Low Flow (Mlnlmal Drawdown) -

| _ Puls R.W:; and M.J. Barcelona 1996 Low—ﬂow (m1n1mal drawdown) ground water samphng :

- Groundwater Sampllng Method Evaluat1on, The:. Boelng Company, Former Compton Slte
Compton Callfornla 3 RN SIITRTTS -

" procedures. EPA]540/S 95/504 Apr1l 1996 R :

B _ '-:Rublcon Englneermg Corporatlon ‘May 26 2005 Annual Groundwater Mon1tor1ng Report' :

March 2005, Boeing Realty Corporatlon Former C-6 Fac1hty, Los Angeles; California.

' Tait ‘Environmental Management Inc., October 20, 2006 TField Data Report, C 6 September'_'_' REN
- 2006, Semi-Annual Groundwater and Quarterly WDR Monitoring . Evént and. C- 6_ L

Montrose and Del Ao Jomt Gauglng Event, Torrance Cahfornla

- ._ Ta1t Env1ronmental Management Ing., December 22,2006, Field Data Report December 2006

Quarterly WDR Mon1tor1ng Program Former C 6 Fac1l1ty, Torrance Cahforma
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CSand [ 09003 00 U 1200 7300 50T 500 1200 1200
23 Mar 4 B0U 1200 B0U 12000 B0 B0U 500 1200
24 Sep-04 | Conventional 70U 83U 170U 13000 70U 70U 170U U
21 Decd B00 1200 B0U 11000 B0 B00 1301 U ||
05 Jan 05 250 U 00 250U 12000 2500 250 U 50U 500
03 Mar 05 | Conventional 500 1200 B0U 9800 B0 500 B0U 10U ||
18 Mar-05 00U 2000 2000 15000 200U 00U 2000 200U
15 Jun 05 1200 1200 1200 2000 1200 1200 1200 1200
22-5ep 05 1200 1200 1200 11000 120U 1200 1200 120U
2 Decl5 200 1200 1200 500 1200 200 1200 1200
14 Mar06 U 15U iU 10000 047 U 58 wsu ||
15 Jun 06 U 150 11 5500 10 U 45 15U
06 5ep 06 10U 50 15 6200 U 10U 451 50
04 Tec 6 U 150 10 5700 U 0521 33 150
0 Ma 7 10 150 11 500 10 10 20 10
08-Tun-07 U 120 107 8400 55U U 147 120
18 5ep 07 Low flow 20 10 157 660 U a1 177 U
CRWO02__|CSand | 08-Oet-03 100 U 100 U 100U 3600 100 U 100 U 60 100 U
23 Mar 04 | Comventional 1000 500 551 5400 1000 1000 540 50U
24 Sep-04 | Conventional 120U 52U 1200 5700 120U 120U 400 52U
2 Sep 04 1200 520 1200 7100 1200 1200 430 52U
7 Tec0d 100U SO0 321 5300 1000 100U 400 50U
03 Jan 0 20U 100 1200 2900 120U 20U 330 120U
0 Mar 05 W00 000 00U o700 pITA] W00 5507 1000
18 Mar 05 00U 00U 381 5300 00U 00U 350 00U
15 Jun 05 000 000 501 00 1000 000 50 1000
22-5ep 05 327 00U 000 00U 1000 5300 100 100
7 Decs 000 000 561 5500 000 000 590 100U
22 Mar U6 151 U 70 5500 37 11 330 10
T2 Jun 05 12 150 57 9200 QT 12 3 00 150
11 Sep 06 WU 00 &7 9700 WU WU 410 00
0% Dec 06 00 00 &3 B600 00 00 40 U
20 Mar 07 12 15U &0 7400 1 33 340 150
U5 Tum 07 12 15U &6 9700 1 15 350 0U
18 Sep 07 10 15U 23 590 TU 51 3 75
CRMWU25 | CSand | 07 Qe 03 &5 U U 50 217 U 1200 U
24 Mar 04 130 120 BU 250 211 107 1300 120
2 Mar 04 T2 51U 10U 10U 12 557 810 5U
23 5ep 04 | Conventional 80 520 12U 120 867 280 &00 520
19 Nov.04 1 5U 50 5U 5U 280 35 5U
21 Decd 120 420 83U 83U 627 360 500 20
05 Jan 05 a8 U U U U 17 65 U
08 Tanils 16 11 250 250 150 160 30 150
07 Mar-05 140 5U 00U 100 547 10 430 5U
19 Mar 05 11 10 1U 10 10 40 58 U
23-5ep 05 18 U U U 10 91 7] U
2 Decls 1z 10 U 2 10 5 1z U
21 Mar 06 | Low-flow” 84 150 U U 0 43 12 150
14 Jun 06 1z 150 U 0437 10 &2 2% 16
08-Sep 06 7 7 93 19 0347 U U 520 7 110
06 Dec 6 | Low flow* a2 071 0.357 11 10 520 51 200
28 Mar 07 | Low-flow 75 15U 0.361 U 10 530 52 220
07 Jun 07 110 22 051 10 10 530 & 510
185ep 07 | Low-flow” 32 15U U U 10 % 68 20
TRZCHMWOOL |C-Sand | 05-Uei0s 350 520 52U 52U 76 227 1300 52U
18 Nov 04 200 547 12U 120 a1 15 920 12U
04 Jan 05 350 50 55U 250 a1 67 1000 U
19 Mar 05 470 117 HU 50 55 247 T600 U
22-Sep 05 510 107 WU W00 957 35 1500 200
2 Decls 250 487 10U 10U 517 pY] 930 10U
21 Mar 06 420 11 8] 2 12 = 1500 73
12 Jun06 720 15 0617 0657 53 T2 1400 gC 16
11 5ep 06 4n0C 17.GC 100 TUGC 8300 24 Q0 T Qc | 72qc
05 Dec 6 Low-flow 1o 540 16 SU SU 2 5% 1700 5e
26 Mar 07 | Low flow" 37 TN 5 0.08] 10 i 15 1500 14
05-Tun-07 2 360 5 0781 10 10 o) 1100 25
18 5ep 07 Low flow 5 10 55 10 10 0591 12 15 560
TRZCMWO02 |C-Sand_|_05-Uet 03 100 U 307 100U 100U 00U 361 100 U 7500 100 U
05 Jan 05 1200 1200 1200 1200 1200 1200 1200 5300 1200
19 Mar 05 120U 387 1200 120U 1200 120U 120U 7700 120U
15 Jun 05 50U 527 500 50U 501 50U 4500 87 50U
22 -Sep 05 100 U 100U 1000 a1 7500 100U 100U 360 100U

' BOE-C6-0056664



Z
N
RSN S R g
- g g4 TE g TR R AETPTPTUR
od ] & E e § . g Y- N
-] i 5 . C L2 I :§ = 'g .
e R - 5 - g5 g ] F
= . . ) & S PR - R - g 5 -
IS SR N A O D Y R S S R R S R I e
B0 - B R B N B N B IR B (R I B
- - o S & g = & e Eo
187 50U 50U 500U 50U 3100 50U 137 437 50U
22 Mar-06 2 2U 41 417 U 2100 417 18 sloQe | 4wQc || T
16-Tun-06 5U 2510 SU 50 5U 74 5U 13 187 oo |
11-Sep 06 157 1U 2U 256 U 2.3 U 82 37 1000
04-Dec-06 10 0510 U 29 U 4 U 59 23 1300
22 Mar-07 Low-flow 0347 0787 050 iU 27 05871 18 1U 69 93 930
07 Jan-07 U 10U 5U 10U 10U U 11 U 57 10U 1500
18-8ep-07 | Low-flow* 2U 2U 17 2U 0887 2T 15 2U 4.5 33 560
TRZCMWOUS |C-Sand | 07-Cot-03 00U 837 00U 100 U 1000 367 100 U 00U 100 U 2900 00U
05-Tan-05 00 U 267 00U 100 U 100U 00U 100 U 00U 100 U 2300 T00 U
28 Jan5 o u 797 00U 100 0 000 00U 47 00U 100 0 5000 00U
15 -Mar-05 20U 597 200 12010 1200 200 350 200 12010 5700 20U
72 Sep 05 50U B 500 Bk} 500 67 700 500 Bk} 5000 SOU
21 -Dec05 ki) 52 500 500 500 167 1100 500 500 2400 S0U
ToMar-06 12 7 0447 10 20U 20 390 24 33 5100 075
15 Tun 06 U 52 70 E i 7 810 197 377 8500 52
12-5ep-06 0787 5 20 751 750 2 430 147 33 5800 20
06-Dec-06 o u 100U 500 100 0 457 00U 350 000 100 0 8400 ki)
78 Mar-07 DU 45 U 00 700 137 50 00 00 5000 T30
04 Jon-07 U 31 U U 750 107 560 5.0 47 7400 100
18-5ep-07 Tow-flow 0337 11 050 U TU 32 F700 U 55 58 30
18-5ep 07 Tow-flow 0367 12 050 10 TU 5.0 3000 TU 11 77 5
TRZMWU0IA |B-Sand_|_30-Uct-03 500 U 500 U 500U 500 U 500U 500 U 500 U 500U 500 U 1000 500 U
18-Nowv-04 120U 777 1200 120 0 120U 120U 437 1200 120 0 7200 120U
04-Tan-05 120 U 661 1200 120U 120U 120U 120 U 1200 120U 6500 120U
27-Tan 05 120U 58] 1200 1201 120U 120U 387 1200 120.0 7700 120U
15 -Mar-05 2500 517 250U 50U 350 U 2501 1207 250U 50U 9800 2501
21 Sep-05 5101 1007 510U 310U 310U 5101 1007 510U 310U 16000 5101
73 Mar-06 5 85 QO 0.65 76 U 13 290 32 13 14000 05U
15 Tug 06 556 70 075 35 1U 20 400 53 2, 18000 05U
13-8ep-06 0 U 53 10U 20U 200 157 430 20U 20U 16000 00U
06 Dec-06 40U 63 00 40U 157 187 450 40U 40U 15000 201
73 Mar-07 Low-flow 0 U &7 10U 20U 200 171 460 20U 20U 16000 22
04-Ton-07 50U 68 BU 500 500 T8 1 450 500 500 T7000 747
TRZMWU03A |B-Sand | 31-Oot-03 500 U 1807 500U 500 U 500U 500 U 500 U 500U 500 U 20000 500 U
04-Tan05 250 U 977 250U 50U 750 U0 2500 1207 250U 50U 11000 2500
27-Tan-05 2500 787 250U 250.0 25010 2500 207 250U 250.0 14000 2500
16 -Mar-05 5000 500 U 500U 500U 5000 50010 500 U 500U 500U 15000 50010
71-Sep-05 0.0 420 U 4200 420 U 4200 4200 420 U 4200 4201 24000 200
20-Dec-05 70U 637 70U 1700 1700 70U 160 70U 1700 11000 170U
73 -Mar-06 26 100 050 13 U 7 120 26 15 20000 0437
15 Tun 06 100U 957 S0U 1000 100U 00U 130 100U 0K 18000 s0U
13-8ep-06 50U 93 25U 500 50U 50U 500 500 500 18000 33
04-Dec-06 21 70 050 0917 1U 13 250 57 87 18000 WU
T3Mar-07 | Low-flow* 50U 68 BU 50U 500U 50U 700 500 56 16000 25U
04-Tun-07 s0U a0 25U 500 50U s0U 450 500 500 15000 251
TRZMWO04_[B-Sand | 07-Oct-03 250 U0 817 00 2500 250 U 1107 250 U 00 2500 8700 2500
12-Deo-0% 70U 967 00 T70.10 1700 1207 170 U 00 T70.10 5600 TI0U
U5-Jan-05 00U 717 00U 100 0 000 TAT 100U 00U 100 0 5600 00U
3-Jan-05 120U 331 1200 20U 1200 140 120 U 761 1200 5800 20U
T1-Feb-05. o u 827 00U 100 0 000 607 100 U 00U 100 0 5200 00U
30-Mar-05 20U 737 200 120 0 1200 367 257 200 120 0 5600 20U
15 Tun 05 20U 1107 1200 1200 1200 837 &40 1200 1200 7100 200
71 Sep-05 50U 50 50U 500 50U 50U 3500 50U 50U 70 240
21 -Dec05 ki) B 500 500 500 457 &70 500 500 5800 5%
72-Mar-06 0597 48 050 11 U 3600 1200 22 3050 3900 05 UgC
32-Mar 06 0557 47 050 1 10 53 1300 10 17 5600 58
T5-Tun-06 0847 54 0357 15 U 59 3800 4 17 2400 24
15 Tun 06 1 54 0577 6. 10 72 TB00 14 18 2400 a4
12-5ep-06 U &4 5U 10U 00U 73 2400 U 13 750 500
12-5ep 06 U 56 5U U 00 24 TB00 U 12 240 T80
06 Dec-06 ; U 41 5U 10U 00 51 3000 U 57 1200 520
78 Mar-07 Low-flow 137 45 70 127 2T 150 550 54 5 3400 360
05 Jun-07 U 55 5U U 0y 00 450 11 757 2000 52
TRZMWO005_[B-Sand | _09-Uct-03 T70 U 757 T70 U 170 U 170U 561 170 U T70 U 170 U 5000 70U
19-Nowv-04 120U 747 1200 12010 120U 517 517 1200 12010 5500 120U
12-Dec-04 70 U ] 70U 170 U 170U 547 170 70U 170 U 7300 170U
05-Jan 05 2511 127 25U 25U 25U 837 1200 25U 25U 110 251
12-Jan05 100 U 60 ] 100U 100 U 100U 437 5200 100U 100 U 740 100 U
28 Jan 05 120U 527 1200 120.0 120U 407 5500 1200 120.0 880 120U
11-Feb-05 00U 58] 100U 100 U 100U 351 5800 100U 100 U 540 100U
20-Mar-05 120U 417 1200 120 10 120U 120U 7100 1200 120 10 170 120U
T0-Sep-05 50U 287 500 50U 50U 50U 3400 500 50U 340 50U
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25 st
2 36 84
06-Dec-06 21 180
27 -Mar-07 . 12 1800
06-Tun-07 E 28 120
Notes:
AT résuilts dre reported in micrograris per Heer (gfLy
Only selécted analytes.are. shown on this table.
. "Conventional" indicates wells sampled following the removal of 3 wetted casing volumes: " Low-flow" indicates wells-sampled using minimal drawdown methiods. ¥ - Indicates Tow-flow events- whereitr one or more of
the methed requirentents (ie., flow rate, drawdewn, stabilization, etc.) was not dchieved. .
Sampling events with shaded s.am'p'ling metho ds-were wsed inths low-flow mastho d svalitation: L e s
T = Not detscted at a concedtration gréater than the laboratory reporting limit indieated 77777777777 oy .
..* . ]=Esfimated concettration detected belowthe laboratory reporting limit . ) . o . ) _. ; _. _. o
" B =Analyte detected inassociated laboratory method blank . ) ’ S .
'+ QC = Laboratery- quality control issué idertified; ay net impact datd isability, | - L oo

- AVOCET
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' Concentration '(|_.|'gIL)_.'.- 'II.QV\__I.-f:IOW Sampling M‘efh_od -

1 _,1 -Dichloroethane.

#1,1-Dichlofoethene

21, 9-Dichloroethane

.. “:Behzehe L g

@Chiorobenzene . .
‘®Chioroform™ _'
J&cis-1,2-Dichloroethene: - -
:;&Tétraéhlbfo'éthéné
Atrans-1 5-Dichioroethens
¢ Trichlorogthene

OVinyl chloride

y EMNVIRONMENTAL, IMC. - .
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